Determination of trans,trans-muconic acid in workers' urine through ultra-performance liquid chromatography coupled to tandem mass spectrometry.
A novel method for the biological monitoring of benzene-exposed workers has been developed through ultra-performance liquid chromatography coupled to tandem mass spectrometry. The method uses trans,trans-muconic acid in urine as the benzene-exposure biomarker. The method was developed using a triple quadrupole mass spectrometer with enough sensitivity to facilitate diluting and injecting the urine samples directly, rather than performing a solid-phase extraction procedure as is common in the available protocols. Moreover, compared with a conventional high-pressure liquid chromatography system, the separation power provided by the ultra-performance liquid chromatography system allows a 10-fold reduction in run time. The method was adjusted to a dynamic range of between 198.9 and 4916.7 µg/L to cover the biological exposure index of trans,trans-muconic acid in urine. Also, the method demonstrated intra-day and inter-day precision at 98%, and accuracy within an acceptable range of 101 ± 8%. The method has been used to quantify various types of urine samples, such as workers' urine and inter-laboratory proficiency tests. Depending on the sample, the quantified levels ranged from less than the limit of quantitation to 3836.7 µg/L. No levels exceeding the calibration range were detected in the urine of workers, and the reported concentrations in urine for the proficiency tests were, as expected, based on known values. Moreover, the new method using sample dilution and faster chromatographic run was more effective, facilitating fast communication of results, as needed, to decision-makers.